Malnutrition
and particularly malnutrition in young children is a major public health problem in many areas of the world (1) . Early malnutrition may exert a permanent adverse effect on the whole development of the child, mental as well as physical, and to the possibility of irreversible damage to vital brain tissue, which has obvious implications for the future manpower and economic develop ment of the countries in which it occurs and adds a fearful urgency of the whole problem.
There is evidence that early malnutrition may exert a permanent adverse effect on the whole development of the child, mental as well as physical (2) . In 1957 -1959 Blankhart and his associates in Bogor, West Java, studied a group of families of the lower socioeconomic level, relating the clinical evaluation of the children to the dietary pattern of the family (3, 4) . In 1964 there was an opportunity to study the same children again and consider their present status in relation to the earlier record, to determine whether development had been influenced by the early nutrition.
Measurement of food intake and clinical examination were carried out as in the first study. In addition, a number of laboratory examinations were made, including electroretinographic and encephalographic recordings, and the children were given intelligence tests.
MATERIALS AND METHODS
The original study of Blankhart et al, included 156 children, newborn to 8 years old, from 64 families. The parents were low income employees of the Agricultural Institute and the Academy of Nutrition in Bogor. Twenty-two children, all 2 to 4 years old, had hemeralopia, associated in most cases with other signs of vitamin A deficiency and with severe illness and/or malnutrition; 42 children were con sidered to be malnourished and 92 as healthy.
By the time of the second examination 23 children had moved away or could not be identified.
Eighteen had died, 3 by accident, most of the remainder with diarrhea and fever. They were distributed: 1 in the hemeralopic group, 5 in the malnourished group and 9 in the healthy group. Of these 15 children 3 of the malnourished and 7 of the healthy were below 2 years of age when they were examined.
Of the 67 children of the healthy group who were seen in 1964, 23 had been under 2 when they were first seen. These children had not reached the most critical age for occurrence of malnutrition and vitamin A deficiency when they were first examined and the high mortality in this age group during the years between . the examinations suggests that they were susceptible. Therefore, the data from these children were not included in the present report except for calculation of height and weight for the whole group. This left for consideration 17 children with a history of hemeralopic, 29 who had been malnourished and 44, who, during the period of the earlier examination, had appeared to be in good health: a total of 90 children from 53 families.
Measurement of food intake in 1964, as in 1957-1959 was carried out by senior students of the Academy of Nutrition under the supervision of their instructors. A student remained with the family for 5 days, weighed all food and recorded the amount eaten by the children and their mothers.
The amount of the indivi dual nutritients was calculated from food tables.
Clinical evaluation was based on weight for age, frequency of disease, manifest deficiency signs, and general physical examination.
The grading of this evaluation on a numerical scale from Excellent (9) to Very Bad (2) has been described by Blankhart (3) . At the same time capillary blood was drawn for determination of hemoglobin, hematocrit, serum proteins, vitamin A and cholesterol (5), and, in most cases, a stool specimen was obtained for determination of intestinal parasites.
The Goodenough Drawing Test was used (6). Electroencephalography was carried out with an eight channel Crass model III-D apparatus.
Routine neurological examination of each child was also made.
RESULTS
A family history was obtained from 51 mothers. These women were between 25 and 45 years of age. A total of 342 children had been born by them.
One hundred children (29 moo) had died: 31 below 1 year of age, 53 between 1 and 4 years and 16 above 4 years. There were 24 abortions.
The number of living children per family was 2 to 7 with an average of 4.7. At the time of the ex amination 11 women were pregnant.
The nutritional status of the children as assessed in 1957-1959 is clearly re flected in the results of the present study. The healthy group were larger and in better physical condition than the malnourished.
Vitamin A deficiency appears to have imposed an additional burden.
The status of all the children is somewhat less favorable than in [1957] [1958] [1959] .
The data from the clinical and laboratory examinations carrried out in the present study are summarized in Table 1 .
Physical Stature, Clinical Score, Serum Vitamin A and Carotene-All are most favorable in the original healthy group, poorest in the group with clinical manifestations of vitamin A deficiency in 1957-1959. These children also were slightly above the average height and weight of the Djakarta standard (7) (Figures 1 and 2) . These values are considerably lower than those for American children which are shown for comparison.
The children fall below the Djakarta standard in both height and weight, the average re tardation being about 1 to 11/2 years.
The values found for intelligence quotient indicated that nutrition did have a strong influence on the intel ligence of the children ( Table 2 ).
The children who had shown symptoms of vitamin A deficiency were most retarded mentally.
The distinction between the malnourished and healthy groups was not as marked. Using present clinical condition or present height and weight as criteria of nutritional status the same trends were found. found that in the 5-9 year old group there was a lower response in children with low serum vitamin A (Figure 3 ). This was not true in older children. However, older children with a past history of clinical de ficiency gave the low response. This in dication of a long-lasting effect of low vitamin A levels was corroborated by the finding of a lower potential in Thai soldiers, whose diet at the time of test was enti rely adequate in vitamin A, than in American soldiers in Thailand (8) .
Dietary Study From the di etary survey it was apparent that most of the children had a low food intake and there was deficiency of protein, particular ly of animal protein ( Table 3 ). The amount of food consumed did not increase with increasing age of the child nor was there any difference in intake between those classified as healthy or malnourished in either the first or second examination. TABLE 3 a Not known.
The average intake was 1110 Calories per day with about 85% of the total furnished by rice. Vitamin A intake was very low. Most of it was supplied by green vegetables, with small amounts of maize, sweet potatoes or fruits, Calorie and protein intakes of the mothers were only a little higher than those of the children (and grossly inadequate considering that many of them were pregnant or lactating or both). Only with respect to vitamin A was the situation different, the intake of the mothers being about three times that of the children.
COMMENTS
From every angle studied, the children who were vitamin A deficient when first examined were in the poorest condition five years later. for this result. The deficiency symptoms are frequently precipitated by infection or other illness in conjunction with malnutrition and indicate that the child has been subjected to particularly severe stress. Although the observations seem to indicate that early malnutrition extends to a later age and the originally healthy children remain continuosly on better con dition physically and mentally, it is not yet permissible to relate these differences to early irreparable damage.
These children remained in the same poor environ ment during the five year period between the examinations and had no real oppor tunity to overcome the early damage. Such a conclusion would be better supported if the "damaged" class of children had been given a "good" diet for a considera ble period of time. Such studies are now being initiated with these same children .
Only one observation in the present study is worthy of note in favor of a possible adaptation reaction: in 1964 the diet of the children in the healthy group was practically identical with that of the malnourished and vitamin A-deficient groups, with a very low vitamin A intake in all groups. The maintained better physical development in the healthy group 5 years after the original observations might be related to a more satisfactory diet in the years preceding 1957 (4) . Ob viously, genetic factors should also be taken into consideration .
SUMMARY
A group of 90 Indonesian children whose nutritional status has been studied over a two year period from 1957 to 1959 were again examined in 1964 . The children of the malnourished group were smaller and in poorer physical condition than those of the healthy group.
The I. Q. lowest values were found in the children who had been malnourished and had shown clinical signs of vitamin A deficiency during the 2-4 year age period, the highest in those who had never been diagnosed as malnourished.
No similar relation between EEG results and nutritional condition was found . However, the ERG recordings had shown that in the 5-9 year old group there was a lower response in children with low serum vitamin A .
The dietary study showed a low food intake with deficiency of protein, particu larly animal protein, and vitamin A. For vitamin A alone of the major nutrients , the intake of the children was much lower than that of the mothers .
The persistence over a period of years of signs of malnutrition in children who had suffered malnutrition and especially in those where malnutrition was com bined with vitamin A deficiency is indicative, but not conclusive, of a late effect of early damage.
